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Description 

The present invention relates a clamp device 
as defined in the preamble of claim 1; see DD-A- 
138 643 

Conventional power actuated industrial clamps 
typically employ air or hydraulic linear pistons to 
actuate clamp arms through toggle linkage, a re- 
cent version of which is disclosed in U. S. Patent 
No. 4,458,889 issued on July 10, 1984. Such 
clamps, as used in industrial production for repet- 
itively holding identical work pieces during pro- 
cessing operations, are generally limited to a single 
dedicated clamping position with toggle linkage 
near or preferably at centered position, at which 
the clamp will remain locked upon release of ac- 
tuating pressure and at which maximum clamping 
force may be exerted for a given actuating pres- 
sure. Any clamp setting appreciably short of cen- 
tered toggle linkage necessitates retention of ac- 
tuating pressure for the duration of clamping re- 
quirement. 

In order to provide alternative electrically 
powered clamps, various electric motor drives have 
been adapted to provide clamping action, as in 
actuating a work clamp through worm gearing, 
such as disclosed in U. S. Patent No. 2,395,242 or 
in actuating a tubular piston through a lead screw 
driven by an offset electric motor such as dis- 
closed in U. S. Patent No. 4,137,784. 

Without application to the clamping art, certain 
electric motor actuated jacks or other screw ac- 
tuated devices are disclosed in U. S. Patents Nos. 
733,614, 1,279,346, 1,404,862, 1,543,181, and 
2,956,188, each of which has the common feature 
of a feed screw extending through and in axial 
alignment with the electric motor. 

In the last of such patents, employed for valve 
operation, a control indicator rod extends from the 
tail end of the feed screw out of the motor housing 
in a manner having some similarity to a control 
feature employed in the present invention. 

With regard to requirements of industrial 
clamps, it is a generally recognized desirable fea- 
ture for the clamp to be self-locking in its clamping 
position to avoid the requirement for maintaining 
power-on actuation. 

With regard to the above, a clamp device ac- 
cording to the invention is defined in claim 1 . 

Applicants have combined the self-locking 
characteristics of a non-rotating, linearly displaced 
threaded axial rod directly driven by rotation of an 
axially retained nut coupled to a hollow motor shaft 
for actuating toggle linkage such as disclosed in 
said Patent No. 4,458,889. The nut is tang driven 
directly by the motor shaft, axially retained by roller 
thrust bearings, and provided with a molded 
"Moglice" moly-disulphide thread for driving the 



linear threaded rod which has an integral link ac- 
tuator guided by anti-friction rollers in a linear track 
for actuating the toggle linkage. The threaded ac- 
tuating rod has a reduced diameter control rod 

5 projecting through the back end of the motor shaft 
and motor housing on which an adjustable switch 
trip is secured for controlling the power-on stroke 
of the actuator. 

Maximum clamping pressure is obtained at the 

70 centered position of the toggle linkage; however, 
clamping at any position of the clamp arm from 
fully retracted to centered maximum clamping 
force position may be provided subject to inter- 
mediate clamping force limits progressively in- 

75 creasing as the toggle linkage approaches centered 
position. At any clamping position there is no need 
for retaining actuating power during clamp retention 
of the work piece due to the self-locking char- 
acteristic of the nut screw actuation. 

20 Various forms of clamping mechanism in addi- 

tion to toggle linkage may be employed subject to 
a linear actuating connection to the threaded rod 
link actuator. 

Fig. 1 is a front elevation of the preferred em- 

25 bodiment; 

Fig. 2 is sectional side elevation taken along the 
line 2-2 of Fig. 1; 

Fig. 3 is a plan view taken along the line 3-3 of 
Fig. 2; 

30 Fig. 4 is an enlarged view of the clamp body per 
se shown in the assembly of Fig. 2; 
Fig. 5 is a fragmentary plan view taken along 
the line 5-5 of Fig. 4; 

Fig 6 is an enlarged view of the roller track plate 
35 per se illustrated in the assembly views of Figs. 
1 , 2, and 3; 

Fig. 7 is an enlarged end view of the drive nut 
shown in the sectional side elevation of Fig. 2; 
Fig. 8 is a sectional view taken along the line 8- 
40 8 of Fig. 7; 

Fig. 9 is an enlarged side elevation of the motor 
drive shaft shown in Fig. 2; 
Fig. 10 is an end view of the drive shaft shown 
in Fig. 9; 

45 Fig. 11 is an enlarged side elevation of the 
threaded link actuator shown in Fig. 2; 
Fig. 12 is an end view of the link actuator shown 
in Fig. 11; 

Fig. 13 is an enlarged fragmentary sectional 
so view of the thread form employed in the thread- 
ed link actuator of Fig. 11; 

Fig. 14 is an enlarged plan view of the key stop 
per se illustrated in the assembly views of Figs. 
1,2, and 3; 

55 With reference to Figs. 1, 2, and 3, clamp body 

10 is adapted for attachment to a fixed base 11 
located against registration surface 11a of side 
plates 14 on which a work piece fixture, may be 
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recess 69 accommodates retraction of threaded 
end 29 of link actuator 25 and lead to through 
passage 70 for rod 40 threaded Into tapped hole 71 
in threaded end 29 with retention provision 72 for 
set screw or cross pin. Annular shoulder 46 as well 
as link actuator diameter 73, although greater than 
the thickness of arm 12 and spacing of roller track 
plates 14 shown in Fig. 1, have clearance resulting 
from track 28 recesses so that no interference 
results from extension of shoulder 46 between 
plates 14 as shown in Fig. 2. 

With further reference to Figs. 7 and 8, drive 
nut 30 is provided with a suitable low friction thread 
materiaJ such as bronze, plastic, ball nut or a 
molded moly-disulphide threaded liner 74 retained 
in nut housing 75 by cross thread grooves 76, or 
by base thread form in nut housing 75 t and has a 
special thread form 77, as shown in the greatly 
enlarged fragmentary view of Fig. 13, molded in 
place on a master screw. The preferred plastic 
material is available under the trade name 
"Moglice" and registered trademark "Diamant" dis- 
tributed by Moglice Products Inc., as supplied by 
the German company Diamant Metaplastic 
GMBH. Such material is characterized by low fric- 
tion, high strength, durability against wear, and 
minimal shrinkage in the molding process to assure 
a substantially perfect fit with full thread engage- 
ment and virtually zero backlash in operation. 



DESCRIPTION OF MODIFIED EMBODIMENT 

With reference to Fig. 15, a toggle clamp 
mechanism 100 similar to that shown in Fig. 2 is 
actuated by a reciprocabie non-rotating nut 101 
connected to adapter link actuator 102 which is 
motor driven by screw 103 axially retained within 
thrust bearings 104, with an auxilliary reduction 
gear drive through gear box 105 provided from 
electric motor 106. A similar Moglice molded nut 
thread 107 provides similar drive characteristics 
with a reversal of the rotating and reciprocating 
elements. 

An adjustment provision for limiting end travel 
of each roller 108 through pad 109 positioned by 
adjustment screw 110 having stop nut 111 located 
in mount bracket 112 attached by suitable means 
to side plate 113. 

An optional lateral reaction provision is illus- 
trated by phantom anti-friction roller 114 mounted 
on bolt 115 extending through side plates 113 to 
take the place of track and roller bearings 108. 



ADDITIONAL MODIFIED EMBODIMENT 

With reference to Fig. 16, a drive unit similar to 
that illustrated in Fig. 15, is adapted to actuate 
s modified clamp arm 200 pivotally connected at 201 
to side plates 202, having slide guide tracks 203 
with a "Geneva" type engagement of arm slot 204 
by roller 205 suitably driven by drive nut extension 
206. 

70 From the foregoing description, it will be under- 

stood that any of the modifications may be moun- 
ted for clamping position of the arm at any inter- 
mediate location of the linkage travel, subject to 
resultant limitations in mechanical advantage of the 

75 linkage with regard to available clamping force, but 
with assured power-off locking at any position due 
to the irreversible drive characteristics of the 
threaded screw actuation and appropriate thrust 
bearings to absorb clamping pressure reaction. It is 

20 also clear that various forms of clamping linkage 
can be actuated by linear displacement produced 
by motor drive shaft rotation of a threaded element 
axially retained by thrust bearings, engaging a 
threaded linear element confined against rotation 

25 and lateral clamping reaction thrust by linear guide 
tracks, preferably engaged by anti-friction roller 
bearings on said linear element 



30 Claims 

1. Rotary/linear clamp linkage actuator com- 
prising base, reversible motor, drive shaft, threaded 
nut, threaded rod, linkage, lateral reaction and 

35 clamp elements characterized by a rotary and lin- 
ear drive displacement connection between said 
nut and rod actuated by axially aligned motor drive 
shaft and axial thrust retention means for one and 
axial displacement drive means for the other of 

40 said nut and rod elements, said other element 
having a non-rotational axial drive connection with 
said linkage and linear guide connection with said 
lateral reaction element said linkage having an 
actuating connection with said clamp. 

45 2. Actuator of Claim 1 including a rotary drive 

connection from said drive shaft to said threaded 
nut. 

3. Actuator of Claim 2 including anti-friction 
thrust bearing means for effecting axial retention of 

50 said threaded nut 

4. Actuator of Claim 2 including a molded 
plastic nut thread. 

5. Actuator of Claim 4 wherein said plastic 
thread comprises moly-disulphide. 

55 6. Actuator of Claim 5 including a plastic thread 

form having an arcuate root. 

7. Actuator of Claim 6 wherein said arcuate 
root extends tangent to angular side flanks. 
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13. Spannvorrichtung nach einem der vorherge- 
henden Anspruche, bei der die Motorwelle als 
durchmesserabgestufte Welle mit einem keil- 
verzahnten Au/teren (66), einem als Gegenboh- 
rung ausgebildeten Inneren (69), einem Steuer- 5 
stangenkanal (70) und einem Mitnehmerende 

(69) ausgebiidet ist. 

14. Spannvorrichtung nach Anspruch 12 oder 13, 

bei der die Gewindespindel eine integrale Ge- w 
stangebetatigungsverlangerung (25a) und ein 
mit einer Offnung versehenes Ende aufweist, 
das einen Querstift (26) zur Lagerung der in 
den Schienen laufenden Rollen (21) aufneh- 
men kann. 15 

15. Spannvorrichtung nach Anspruch 10, bei der 
die Basis eine einteilige Verlangerung zwi- 
schen den beiden Schienenelementen zur Ver- 
bindung mit diesen und zwei aufiere Seitenver- 20 
langerungen (19) seitlich au/terhalb der Schie- 
nenelemente aufweist. 

16. Spannvorrichtung nach Anspruch 15, mit ei- 
nem an den Seitenverlangerungen anbringba- 25 
ren Anschlagelement (18) mit Abstandsmitteln, 

die die Schienenelemente sowohl in Vorwarts- 
und Ruckwartsrichtung wie auch in seitlicher 
Richtung beabstanden, um einen Freiraum fur 
die Spannarm-Schwenklagerung dazwischen 30 
zu bilden. 

17. Spannvorrichtung nach einem der vorherge- 
henden Anspruche, bei der das seitliche Fuh- 
rungselement Walzlagermittel aufweist, die an 35 
der an dem anderen Element angreifenden Ba- 
sis befestigt sind. 

Revendications 

40 

1. Serre-joints a genouillere a actionnement 
lingaire/ a entraTnement rotatif comprenant : 
une base (11), 
un moteur reversible (36), 

un arbre d'entraTnement (38), 45 

un £crou filete" (30), 

une tige filetee (29), 

une bielle de genouillere (23), 

un element de serrage (12), 

une connexion de defacement a entraTne- 50 
ment rotatif et lin£aire entre ledit 6crou (30) et 
la tige (29), actionn^e par I'arbre d'entraTne- 
ment (38) du moteur rotatif aligne axialement, 

et un moyen (33) pour register a une 
pouss£e axiale, pour Tun (30) desdits £16- 55 
ments: ecrou (30) et tige (29), et un moyen 
d'entraTnement en deplacement axial pour I'au- 
tre (29) de ces elements, ledit autre element 



etant pourvu d'une connexion (25) d'entraTne- 
ment axial, sans rotation, avec ladite bielle de 
genouillere, 

ladite bielle de genouillere etant pourvue 
d'une connexion d'actionnement (24, 22) avec 
ledit 6l£ment de serrage (12), 

une connexion (39) d'entraTnement rotatif 
direct entre ledit arbre d'entraTnement (38) et 
ledit ecrou filete" (30), 

ledit arbre d'entraTnement (38) pr£sentant 
un alesage axial (69) pour recevoir ladite tige 
filetee (29) lors de la rotation reactive dudit 
ecrou filete (30), 

caract^rise en ce que ladite tige filetee 
(29) est pourvue d'une connexion a guidage 
lineaire (26, 27) avec un element de guidage 
(14, 28) a reaction laterale, 

on ce qu'un passage (70) de tige de com- 
mande s'^tend depuis ledit alesage (69) jus- 
qu'a I'extremite dudit arbre d'entraTnement 
(38), 

et ce qu'une tige de commande (40) 
s'etend depuis l'extr£mit£ de ladite tige filetee 
(29) a travers ledit passage (70) de tige jus- 
qu'a une position externe d'actionnement de 
commutateur. 

2. Serre-joints selon la revendication 1, incluant 
un palier de poussee anti-friction (33) pour 
effectuer le maintien axial dudit ecrou filete. 

3. Serre-joints selon la revendication 1 ou 2, dans 
lequel I'ecrou (74) a un filetage en plastique 
moule. 

4. Serre-joints selon la revendication 3, dans le- 
quel ledit filetage en plastique (74) comprend 
du disulfure de molybdene. 

5. Serre-joints selon la revendication 4 dans le- 
quel le filetage en plastique (74) presente une 
forme a fond de filet incurve (77). 

6. Serre-joints selon la revendication 5, dans le- 
quel ledit fond incurve s'etend jusqu'a etre 
tangent a des flancs lateraux angulaires (77). 

7. Serre-joints selon la revendication 6, dans le- 
quel lesdits flancs lateraux se terminent par 
des plats s'£tendent axialement (Fig. 13). 

8. Serre-joints selon Tune quelconque des reven- 
dications precedentes, incluant un prolonge- 
ment (25, 25a) de I'actionneur de bielle de la 
tige filetee. 

9. Serre-joints selon Tune quelconque des reven- 
dications precedentes dans lequel ledit ele- 
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ment de guidage (14, 28) a reaction laterals 
comprend une piste de guidage (28). 

10. Serre-joints selon la revendication 9, dans le- 
quel ledit prolongement est pourvu de galets 
anti-friction (27) venant en contact dans une 
paire d'elements opposes de la piste (28). 

11. Serre-joints selon la revendication 10, dans 
lequel ladite base comprend un corps de for- 
me generate rectangulaire (10), ledit corps 
etant pourvu de moyens (50 a 53) pour 
s'adapter a un montage sur Tune quelconque 
de quatre faces rectangulaires adjacentes per- 
pendiculaires entre elles, d'un alesage (34) 
pour le logement desdits paliers de poussee, 
d'un passage axial (48) pour ladite tige filetee, 
et de moyens (15, 16, 17) de montage de 
ladite paire d'elements de piste. 

12. Serre-joints selon la revendication 11, dans 
lequel chacun desdits elements de piste pre- 
sente un evidement formant piste lineaire (28), 
prevu pour qu'un galet anti-friction (21) vienne 
en contact sur lui, se terminant dans une extre- 
mite semi-circulaire prevue pour un contact 
d'arret dudit galet a la position de serrage de 
ladite liaison a genouillere, et un prolongement 
(25) de tige filetee, sur lequel sont montes une 
paire de galets anti-friction (27) venant en 
contact avec lesdits evidements lineaires for- 
mant piste (28). 

13. Serre-joints selon Tune quelconque des reven- 
dications precedentes dans lequel ledit arbre 
d'entraTnement du moteur presente un diame- 
tre etage avec un exterieur cannele (66), un 
contre-alesage (69) a I'interieur, un passage 
traversant (70) de tige de commande et une 
extremite d'entraTnement pourvue d'ergots. 



16. Serre-joints selon la revendication 15 incluant, 
en vue d'une attache sur lesdits prolonge- 
ments lateraux, un Element d'arret a clavette 
(18) pourvu de moyens d'espacement desdits 
5 elements de piste tant dans les directions an- 

terieure et posterieure que laterales afin d'in- 
clure un espace de jeu permettant de monter a 
pivotement entre eux le bras de serre-joints. 

10 17. Serre-joints selon Tune quelconque des reven- 
dications precedentes dans lequel ledit ele- 
ment de guidage a reaction I ate rale comprend 
un moyen anti-friction fixe sur ladite base ve- 
nant en contact avec ledit autre element. 

75 



20 



25 



30 



35 



40 



14. Serre-joints selon I'une des revendications 12 
ou 13 dans lequel ladite tige filetee porte un 
prolongement (25a), d'un seul tenant, d'action- 
nement de bielle et une extremity, dans laquel- 45 
le est m^nagee une ouverture, apte a loger 

une broche disposee en croix (26) pour le 
montage de galets anti-friction (21) venant au 
contact de la piste. 

50 

15. Serre-joints selon la revendication 10 dans le- 
quel ladite base inclut un prolongement d'un 
seul tenant situe entre ladite paire d'elements 
de piste en vue d'une connexion maintenant 
I'espacement de ceux-ci, et une paire de pro- 55 
longements lateraux exterieurs (19) situes iate- 
ralement a I'exterieur desdits elements de pis- 
te. 
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